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hypotheses exist including structural and autonomic cardiac adaptations.
Training bradycardia (heart rate (HR)<50 bpm) may be related to several of
these factors. However, to our knowledge, this link have never been explored
yet.
Method: Untrained non bradycardic subjects (UTNB, n=16, HR=66,1±5,9
bpm) were compared with trained non bradycardic athletes (TNB, n=13,
HR=61,3±3,3 bpm) to specify the influence of endurance training. Also TNB
were compared to trained bradycardic athletes (TB, n=17, HR=43,8±3,1 bpm)
to specify the influence of bradycardia. All subjects were healthy men
between 18 and 36 years old. They performed incremental maximal exercise
test, resting echocardiography, 24h ECG Holter monitoring, and 45 min of an
80° tilt test.
Results: Training history did not differ between TNB and TB (8,3±2,8 vs
8,8±3,1 hours/week since 8,1±4,2 vs 6,4±4,6 years). VO2max was 43,5±
5,9 ml/min/kg in UTNB, 67,9±6,2 in TNB (p<0,001) and 67,8±5,5 in TB (NS
with TNB). TNB showed higher left ventricular end-diastolic dimension index
(LVEDDI) (28,3±1,7 vs 25,9±1,5 mm/m2, p<0,001) and LV end-systolic
dimension index (18,0±1,5 vs 16,6±1,3 mm/m2, p<0,05) than UTNB. TB have
also a higher LVEDDI than TNB (30,1±1,6 vs 28,3±1,7 mm/m2, p<0,01).
Holter results did not differ except for resting HR. Tilt test positivity rates
were 44%, 62% and 53% respectively for UTNB, TNB and TB. VASIS I syn-
cope occurred in 57% in UTNB, 63% in TNB but only in 33% in TB. VASIS
II syncope occurred in 14% in UTNB, 25% in TNB and 56% in TB.
Conclusion: From our results, training bradycardia does not seem to be an
additional risk factor for syncope or arrhythmias in endurance athletes. How-
ever VASIS II reactions are more frequent in bradycardic athletes who expe-
rienced syncope.
Table – Tilt test results in TB, TB and TB sujects
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Aim: Some recent studies have found a cardiac dysfunction following
endurance exercise, but few have examined only feminin athletes. The aim of
this study is to estimate the cardiac impact of marathon running in women.
Methods: During the 2008 edition of the Medoc marathon, 54 female non
elite runners (aged 48 ±8 years old) had a medical examination and a cardiac
echography just before and after the end of the race.
Results: Runners have finished the marathon in 5 h 19±49 minutes. The
statistical analysis shows cardiac dysfunction, with a lowering of the ejection
fraction (73,5±6 to 69±7% p<0.0005), of the fractional shortening (36±5 to
33±5% p<0.005), changes in the left ventricular loading parameters assessed
by the E wave of transmitral filling (85±20 to 67±15 cm/s p<0.00001). More
difficult to analyse, the right heart is also affected by filling changes.
Conclusion: There is no change in the cardiac relaxation and compliance
parameters but a decrease in the loading parameters, probably due to hydration
trouble. However, the longitudinal strain analysis seems evoke possible
change of the ventricular contractile function, but other studies are necessary
to be able to confirm it.
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Introduction: There is a growing body of evidence suggesting that
changes that affect the cardiovascular system during the practice of a high per-
formance sport depends on the predominance of dynamic or static components
that characterize each sport.
Modifications of the autonomic nervous system (ANS) may explain these
changes. There are non invasive tools that can study the ANS such as heart
rate variability (HRV) assessed by Holter recording.
Aim: The purpose of this study is to compare the ANS in a group of elite
athletes depending on the class of sports as classified by the 36th Bethesda
Conference (dynamic versus static sports).
Methods: This study included sixty eight asymptomatic athletes who
received a 24 Holter recording during their sports career. We analyzed HRV
parameters exploring the sympathic nervous system (SDANN 24, SDNN,
SDNN5) and the parasympathic nervous system (RMSSD and PNN50
Sports activities have been classified into two groups according to the pre-
dominance of the static component or dynamic and with reference to the clas-
sification of the 36th Bethesda Conference.
Results: Our population was composed of 68 athletes. Twenty one athletes
practiced static sports and 47 dynamic sports. Both groups were comparable
regarding age and sex.
Conclusion: There was no significant difference in sympathetic and para-
sympathetic tone among elite athletes in a sport dominated by static compo-
nent compared to those practicing the sports dominated by the dynamic
component.
Static sport
21
Dynamic sport 
47
p
SDNN 24 (ms) 176.5±36.5 142±60 NS
SDANN (ms) 148±32 99±41 NS
SDNN5 (ms) 83±23.5 69.5±15.5 NS
RMSSD (ms) 52.5±24 47±15 NS
PNN50 24.5±16.5 23.5±10.5 NS
